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© A pickup device for an optical recording medium 
comprising a pair of drive magnets and a driven unit 
having focusing coils and tracking coils mounted on 
a pair of coil mounting boards for displacing the 
driven unit against the drive magnets in a direction 
of focusing and that of tracking by flowing a current 
therethrough, wherein an electromagnetic force to be 
generated by at least one of the magnetic coils is 
varied from that of the other magnetic coil at the 
opposite side for displacing a driving center of the 
driven unit. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to an improvement of a 5 
pickup device for reading information stored in an 
optical recording medium such as a video disk, 
compact disk and the like. 

Description of the Prior Art io 

In a well known pickup device for reading in- 
formation stored in an optical recording medium of 
the type described above comprises magnetic coils 
capable of generating electromagnetic forces in the is 
same direction in order to drive an objective lens in 
a direction for focusing (a direction of an optical 
axis, hereinafter called a "focusing direction" ) and 
a direction for tracking (a radial direction of a disk, 
hereinafter called a "tracking direction"), respec- 20 
tively, and then the pickup device is displaced 
while maintaining electromagnetic forces generated 
by the magnetic coils identical with each other for 
reading the information recorded on the recording 
medium. However, it makes hard to read the in- 25 
formation correctly if the objective lens rolls on the 
way of displacement. 

Accordingly, in order to prevent the rolling of 
the objective lens, it is necessary to bring about a 
driving center of a driven unit, which includes the 30 
objective lens, to coincide with the center of gravity 
thereof. In accordance with a prior art pickup de- 
vice, the driven unit has been designed symmetri- 
cally in both vertical and lateral directions for mak- 
ing the center of gravity of the driven unit coincide 35 
with the driving center thereof, or the center of 
gravity of the driven unit has been adjusted to 
coincide with the driving center thereof by adding 
an additional weight. 

However, in the prior art method wherein the 40 
driven unit is designed symmetrically in the both 
vertical and lateral directions for making the center 
of gravity coincide with the driving center of the 
driven unit, there has been a problem such that the 
degree of freedom is lowered in designing, thus 45 
resulting in difficulties in setting. 

Further, in the prior art system wherein the 
center of gravity is moved by adding the additional 
weight, there has been another problem such that 
the adjustment is difficult since it is required to so 
move the center of gravity simultaneously in the 
both vertical and lateral directions, this in turn in- 
creases a weight to the center of gravity for driving, 
thus lowering the sensitivity and limiting the driving 
center to an extent within the internal of the driven 55 
unit. 

It is therefore an object of this invention to 
eliminate the problems encountered by the prior art 



484 A1 2 



device and to provide a pickup device for reading 
information stored in an optical recording medium, 
wherein the driving center of a driven unit is moved 
to coincide with the center of gravity thereof with- 
out increasing a weight and the driving center of 
the driven unit can be moved independently in a 
focusing direction and tracking direction for provid- 
ing a simple and easy way to displace the driving 
center of the driven unit to coincide with the center 
of gravity thereof. 

SUMMARY OF THE INVENTION 

The present invention is subjected to attain the 
objective as described above. In a pickup device 
comprising a pair of drive magnets and a pickup 
unit or a driven unit having a pair of coil mounting 
boards at the both sides in opposite to the drive 
magnets, wherein focusing coils and tracking coils 
are mounted on the pair of coil mounting boards 
for displacing the driven unit against the drive 
magnets in both focusing and tracking directions 
by flowing drive currents through respective coils, a 
pickup device embodying the present invention is 
characterized in that an electromagnetic force to be 
generated by flowing a current through, at least, 
one of the magnetic coils is varied within the pair 
of coil mounting boards for displacing the driving 
center of the driven unit to coincide with the center 
of gravity thereof. 

In accordance with the pickup device for read- 
ing information stored in the optical recording me- 
dium embodying the present invention, the driving 
center of the pickup unit, or the driven unit, can be 
displaced to coincide with the center of gravity 
thereof by varying the electromagnetic force in 
such a way as changing a number of turns of the 
magnetic coils, such as focusing coils and tacking 
coils, mounted on the pickup unit or by altering a 
current that flows through any of the magnetic coils 
while keeping the number of turns of the whole 
magnetic coils unchanged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1A is a disassembled perspective view of a 
driver unit showing an embodiment of this inven- 
tion; 

Fig. 1B is a disassembled perspective view of a 
driven unit showing an embodiment of this in- 
vention; 

Fig. 2 is a front view of a coil mounting board; 
and 

Fig. 3 is a side view of a driven unit for illustrat- 
ing the act of electromagnetic forces. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of this invention will 
now be described in detail by referring to the 
accompanying drawings. Referring first to Fig. 1A, 
there is shown a driver unit A which comprises a 
yoke base 1 and a pair of stands la's extruding 
from the yoke base. A pair of magnets 2's mag- 
netized vertically having S poles at their tops and 
N poles at their bottoms are fastened to the pair of 
stands 1 a's in face to face relationship. 

A suspension base 3 for suspending a driven 
unit B with use of four wire springs 4*s is mounted 
onto the yoke base 1, whereas ends of the four 
wire springs 4*s are fastened to the suspension 
base 3 at its four corners. 

The driven unit B is shown in Fig. 1B, wherein 
a pickup unit 5 having an objective lens 5a is 
mounted on the other ends of the four wire springs 
4's and, on which pickup unit 5, mounted are a pair 
of coil mounting boards 6 and 7, one of which is 
shown in Fig. 2, at the both sides thereof. 

The driven unit B is in turn mounted on the 
yoke base 1 at the suspension base 3, and the 
pickup unit 5 is positioned between the magnets 
2's so that each of the coil mounting boards 6 and 
7 is faced to the corresponding magnet 2. A mem- 
ber designated by numeral 8 is a flexible printed 
circuit board for transmitting a signal derived form 
the pickup unit 5 to a signal processing circuit (not 
shown). 

As shown in Fig. 2, the coil mounting board 6 
(the coil mounting board 7 has the same configura- 
tion as that of the coil mounting board 6) consists 
of focusing coils 6b's at the both sides of a board 
6a and two pieces of tracking coils 6c f s, whereas 
all the coils are provided by, for example, printing 
or the like. Now referring back to Fig. 1B, the 
focusing direction is shown by an arrow F while the 
tracking direction is shown by an arrow T. 

A center land 6bi of the focusing coil 6b is 
formed at a through hole and, through which hole, 
the inner most patterns of the both focusing coils 
6b's printed at the inside and outside of the board 
6a are electrically connected. Further, outer land 
6b2 at the outside and a land at the inside (not 
shown) of the board 6a are connected to a driving 
circuit. 

The pair of tracking coils 6c's are connected 
by means of a lead pattern 6ci . A center land 6C2 
of one tracking coil 6c is formed at a through hole 
and, through which hole, connected are the inner 
most patterns of the tracking coils ec's at the both 
sides of the board 6a. Other center lands 6C3 at the 
outside and insid of the board 6a are also con- 
nected to the drive circuit. 



Accordingly, in accordance with this invention, 
the driving center of the driven unit A, which driv- 
ing center is equal to an initial point of a composite 
vector of the electromagnetic forces generated by 

5 the tracking coils 6c and 7c and focusing coils 6b 
and 7b, is displaced to coincide with the center of 
gravity thereof by adjusting electromagnetic forces 
generated in proportional to a number of turns 6n 
of the focusing coil 6b and that of tracking coils 

10 6c's on the board 6a and to a number of turns 7n 
of the focusing coil 7b and tracking coils 7c's. 

In other words, as seen in Fig. 3, if distances 
from the coil mounting boards 6 and 7 to the 
center of gravity of the pickup unit are given by a 

75 distance "a" and distance "b", the electromagnetic 
forces "x" and "y" to be required by the coils 
provided on the coil mounting boards 6 and 7 for 
displacing the driving center of the driven unit A to 
coincide with the center of gravity thereof will be 

20 given by the following equation: 

x/y = b/a 

Further, in case of varying the electromagnetic 
25 forces by changing a number of turns of the coils, 
since the strength of the electromagnetic forces is 
proportional to the number of turns 6n and 7n, the 
above equation may be transformed into: 

30 6n/7n = b/a 

In this way, by changing the number of turns of 
the respective coils 6b, 6c and 7b, 7c provided on 
the coil mounting boards 6 and 7, the electromag- 

35 netic forces to be generated by the respective coils 
can be varied. So that the driving center of the 
driven unit A can be displaced to coincide with the 
center of gravity thereof only by changing a num- 
ber of turns of the respective coils. 

40 Further, in the embodiment described above, it 

has been described to change a number of turns of 
the focusing coils 6b and 7b and tracking coils 6c 
and 7c for displacing the driving center of the 
driven unit, however, it is obvious to those skilled in 

45 the art that the electromagnetic force can also be 
altered by varying driving currents that flow through 
the magnetic coils provided on the coil mounting 
boards 6 and 7 without changing the number of 
turns for displacing the driving center of the driven 

so unit A to coincide with the center of gravity thereof. 

Consequently, in accordance with this inven- 
tion, since the driving centers of the driven unit is 
displaced by varying the electromagnetic forces in 
such a way as changing a number of turns of the 

55 focusing coils and tracking coils to be mounted on 
the pickup unit, or the driven unit, or alternatively 
by changing driving currents that flow through the 
respective coils while maintaining the number of 



BNSDOCID: <EP 0536484A1J_> 



5 



EP 0 536 484 A1 



6 



turns unchanged, the driving centers of the driven 
unit in the direction of focusing and that of tracking 
cause no mutual interference while in displacing, 
and provided is a very simple device to displace 
the driving center of the driven unit A to coincide 
with the center of gravity thereof. 

It is to be understood by those skilled in the art 
that the foregoing description relates only to a 
preferred embodiment of the invention and that 
various changes and modifications may be made in 
the invention without departing from the spirit and 
scope thereof. A pickup device for an optical re- 
cording medium comprising a pair of drive mag- 
nets and a driven unit having focusing coils and 
tracking coils mounted on a pair of coil mounting 
boards for displacing the driven unit against the 
drive magnets in a direction of focusing and that of 
tracking by flowing a current therethrough, wherein 
an electromagnetic force to be generated by at 
least one of the magnetic coils is varied from that 
of the other magnetic coil at the opposite side for 
displacing a driving center of the driven unit. 

Claims 

1. A pickup device for an optical recording me- 
dium comprising a pair of magnets as a driver 
unit, a pickup unit placed as a driven unit 
between the pair of magnets and a plurality of 
magnetic coils provided at the both sides of 
the driven unit opposite to the pair of magnets 
to generate electromagnetic forces in direc- 
tions of focusing and tracking, 

whereby an electromagnetic force to be 
generated by at least one of the magnetic coils 
is varied from that of the other magnetic coil at 
the opposite side for displacing a driving cen- 
ter of the driven unit. 

2. A pickup device as defined in claim 1, wherein 
said plurality of magnetic coils are focusing 
coils and tracking coils mounted on a pair of 
coil mounting boards which are provided at the 
both sides of said driven unit opposite to the 
pair of drive magnets. 

3. A pickup device as defined in claim 1, wherein 
said electromagnetic force is varied by chang- 
ing a number of turns of at least one of said 
magnetic coils. 

4. A pickup device as defined in claim 1, wherein 
said electromagnetic force is varied by chang- 
ing a driving current that flows through at least 
one of said magnetic coils. 

5. A pickup device as defined in claim 1, wherein 
said plurality of magnetic coils are made by 



printing. 

6. A pickup devic, as defined in claim 2, 3, 4 or 
5, wherein said plurality of magnetic coils are 
5 provided on each side of the pair of coil 

mounting boards. 
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